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Effects of paper ash on the neutralization of nursery soil acidity
Chang-Yong Kim*, Dong-Hoon Lee”, No-Kwuon Park, JongSoo Kim and YoungJin Seo (Division of Environment Agriculture
Research, Kyongbuk AT.A. Taegu 702-320, "Dept. of Agricultural Chemistry, Collage of Agriculture Kyungpook National University,

Taegu 702-701, Korea)

Abstract : The paper industry produces about 6,000 ton of paper ashes yearly with by-products in Yuhan-Kimberly Ltd. The paper
ashes was analyzed and evaluated for their potential as the soil acidity amendment materials. This study was conducted to investigate a
reasonable amount of paper ashes for soil acidity amendment effect to be applied onto raising seedling of Calendula officinalis 1. The
mixed proportion of applied ashes, which was compared with agricultural lime, was treated to 0, 5, 10 and 15% (vAv) in mixed soil (pH
6.0) and the peat moss (pH 3.8) respectively. Consequently paper ashe was found to be more effective than agricultural lime at
germination percentage, growth condition and in sharp initial increase of soil pH. The appropriate proportion of applied paper ash was
10% (v/v) at the soil-mix, and 15% (v/v) at the peat-moss. Soil application of paper ashes may provide supplemental quantities of K,
Ca, Mg and other plant nutrients. But heavy metal concentrations in paper ash was low and should not limit application rates.

Key Word : paper ash, soil pH, heavy metal

N B

BURAEQ) Fo|2ZAE MAEG) AFEIAIL AR
EGAZAZANY AR X7 $58 Ao g8A U
2 BuAY SA0M AR Mgt F8% FUE AT %
o, A |5 FYA olfo] vlvjtd dRE wY Ev
AR Qe AHoldN EY 7 23 il NF 87
3HE Yods ot B3 Ax) 2AEQ Fo|2dAE CaCO,
MgCOs 7+ B g§sle] slof? Seuetsl 2 2a 3o
2 MYES] 4EST YE AGANE B2 59 vFds 4
¥ 2 AT pe ARAs A28 2% JEe 782
2 ¥ 4 gon 8.

g BARE AR bt FANE sl s7se
AXRAEQ Fo|4AAE EF NFAZY 0§ HsAE FE
sz 2% SEAEY ZolizAle TH vl gy
ARE FYE

*Ag A2
Tel: +82-53-320-0230 Fax: +82-53-321-7730

E-mail : kbatahk@chollian.net

258

Mz W 9

SANME ¥ SRYE

Zo|4Z}Al= Table 1914 Bi= uls} o] pH7l 1142 3%
Zej Aoy Ca0, MgO, SiO: & Fa49 ol vy Yyo
U, Fg4£ 248 Hg9 A smrds ¥ {87
(F)olA e BAES A% HAolgon, M dt &
A3 (Ca(OH))S AHLsY] S EAEYN 44 Reu)g2 0, 5 10,
15%2 Egste] Asigch

SEE AET UHE 50, Y 20 2 2UE N0%E £ o
e} o|7)FE 1Z2F pHYL 382 4RI HERAE AR}
Aqor, AEL A3 (Calendula officinalis L)YE FA8t9 727
iz FEAAAE ARSI Gy o s £83qch

LI

SEAES) BNe NYEE FEUFR 2 Zdo 4
Nsgon, devias A% 471ANEIHEAYA 289 &
1Be AZYREEZ 6NTAA 87 BBEALH, 27148



Fo| 274A HEKLo U@ MERE &R AR 259

Table 1. Chemical composition of paper ashes used
pH PO KO GOMOSH o P Zn G

Table 3. Effect of mixed rate of paper ashes and lime in peat
moss on the growth characteristis of Calendula

Divi L
B ——s—— | —mk— Ficindls L.
Mixed - No.of Freshwt
Ashes 4 02 01 42 28 23 B B 3% % Vol p | OTTEon Bamtht 2SO
—— o (% v/) Tote Percentoge ™ per plant Shoot Root
in fertilizer i 0 4 1B -
e 0 ® 5k 7B 1B 1%
Table 2. Effect of mixed rate of paper ashes and lime in 10 B % 74 82 1% 2x
mixed soil on the growth characteristics of Calendiula b 1x & 10k 7% 1% 1%
fcinalis . 0 B 1
Lime B G
Mixed  Germinpation Plant  No. of Fresh wt. 10 16a 5la
Materils rae __ ht leaves __ (g/plant)
5 2 6k

(% v/v) Rate Percentage (o)  per plant Shoot Root

10
15

33ab 4% 03k 0
27 2% 01c 01

0 4 %a 1% 77a 11b 15
5 Ba  %a 53b 77a 12  19%b
Ashes
10 32 & 6.7a 85a 1% 22
15 4 8 54b 77a 13ab 17
0 4 9a 4% 77a 11a 15
5 b 7 42a 6.6ab 06b 05b
Lime
5 ¢
% 45

* Mean seperation with in column by Duncan’s multiple range
test 5% level.

9 B¢ oz BANA AAZIZ B4
g1 ¥ uf
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BB FolaZAdt £43] TS JYYE 2
AH A9 Table 2047 Fol&ZA 10% Efbo] 23 R 4
AZAN FAAHQ Fol7t AFHR LW, LY AME FAH7}
gol R ANHAQ] Afo| FFAYh oY A}z Ho} Fo|
adAe 243Rde gFxr} Rob dxnaPAA} A3
Ueh} 15%8 8¢ 294z #9 a7t deidA 4tey,
dgETt B2 2439 AS FoladAse UiE 10, 15%
EPA Ee pHl g8l 238 AYnalz} veht Aol A
g2 gAY TAEY qEH7} Yeistt

JEWAY ZFojadAs A4ye ERuEd P4IRS
Table 33} 2ov) WEB|AY A$ FolaZA 10, 15% A
2% 3 AAFAN FAHA Fol7h ARHAoH, 24304
Lohg 15%4 oy 11 olF A& 19 A @AY
A

* Mean seperation with in column by Duncan’s multiple range
test 5% level.

Table 4. Chemical composition of nursery soil used compost”

pH OM PO, K G Mg Na CiC
15 g/kg) (mg/kg) — (Cmol’fkg) — (me/10)
Nore” 51 87 1515 26343 14 03 138

BExpansion usk 51 112 1120 206 53 09 02 130
Burnt chaff 42 7 1685 090 54 06 01 131

Materials

Husk 41 15 1880 107 66 07 01 131
Sawdust 43 8 1800 084 47 05 01 121
Pearut shell 42 10 1865 074 48 05 01 120
Mushroom

i 45 N 170 134 58 19 01 157

* None : Soil 50 + Compost 30 + Sand 20%.
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Table 5. Changes of Chemical of nursery bed soil according
to different mixed rate of ashes and lime in mixed

Table 6. Changes of Chemical of nursery bed soil according
to different mixed rate of ashes and lime in peat

soil moss
Mixed Ashes Lime Mixed Ashes Lime
Properties  rate Befgre  Afer  Before After Properties  rate  Before After Before After
(%, v/v) of experiment of experiment of experiment of experiment (%, v/v) of experiment of experiment of experiment of experiment
0 60 58 60 58 0 38 49 38 49
pH 5 7.4 6.8 78 7.4 PH 5 7_5 82 9.4 7‘3
@ 10 82 68 93 77 5 1 83 86 113 98
15 84 69 101 77 15 95 86 171 99
0 51 y/j 51 7 0 % 7 s 7
oM 5 3 y 57 2 oM 5 o @ s 5
-]
6 kg) :‘5’ i ;: 2 : @ 0 51 g 3 9
09 4 0 40
Ex.cation, o™/ k -
cation, cmol”"/ kg Elemental analysis, mg / kg
0 046 031 046 031 0 005 010 006 010
K 5 115 033 061 038 o 5 006 009 008 007
10 106 02 12 03 10 006 010 010 008
15 115 030 117 043 15 005 009 011 008
0 75 95 75 95 0 068 090 068 090
. 5 207 a7 55 182 0 5 570 450 1298 1113
10 26 28 322 152 10 1048 1017 uy 157
15 R7 24 476 176 15 30 109 192 1969
0 3% 25 3% 23 0 038 0% 038 055
5 441 356 4004 1451 5 066 086 807 )
Mg 10 441 382 B30 k] MgO 10 109 106 1084 6y
15 536 413 101.66 5363 15 110 116 1216 977
0 067 034 067 034 0 004 06 004 005
N 5 064 027 073 038 NatO 5 005 0.04 05 0m
10 061 02 069 030 10 006 006 006 0m
15 06t 031 077 038 5 0% 0% 007 004
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Table 7. Content of heavy metals from ashes and lime
application on Calendula officinalis L. in mixed
soil and peat moss

Mixed Mixed soil Peat-moss Limited level
”&." rate o i
e, i i
(% v/v) Ashes Lime Ashes Lime iration
Elemental analysis, mg/kg
0 05 05 44 44
5 04 06 97 37
Cu 10 06 06 170 36 15
15 06 07 185 49
0 109 109 32 32
5 98 102 95 111
B 10 94 97 182 153 30
15 93 97 186 193
0 06 05 02 02
5 05 05 10 11
a 10 05 05 18 16 40
15 05 05 18 20
0 17 17 56 56
G 5 17 13 149 42 10

10 16 14 177 44
15 17 12 07 109

* Ministry of Environment™.
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